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PRELIMINARY ANALYSIS CF SKM AS RADSCAT RESUl-TS 

OVER t:;: ^^lan 

R. K. Moore, J. P. Cloaiien, ond J. D. Young 

The University of Konsos C?''''* fot Research, Inc, 

Remote Senslnn Lchorotory 
Lowrence, Kcnsai U.S.A, 

W. J. Pierson, Jr., ond V. J, Cordone 

City University New York 
University Institute of Oceonoc;rophy 
New York, New York U2C'. U.S.A, 

ABSTRACT 

Preliminary observations at 13.9 GHr of the rodor bockscotter 
ond microwave emission from the sea hove been analyzed using dota 
obtoined by the radiometer~scotterometer on Skylab, Results indicote 
opproximotely o square”low relotionship between differentiol scat” 
tering coefficient and windspced ot angles of 40 to 50 , after 
correction for directional effects, over o range from about 4 up 
to obout 25 meters/sec. The brightness temperoture xesponsc wos 
olso observed, and considerobie success wos achieved 'in correcting 
it for otmospheric ottenuation ond emission,. 

Measurements reported here were made In June, 1973, over 
Horricone Ava off the west coast of Mexico and over relotively - 
eolm conditions In the Gulf of Mexico pnd Coribbean Sea, Many 
ether obscrvotiens were node with the Skylab in^rument, but 
onoiysisdwalts corrections to the data. 


INTKOOUenON 

Sicylob wos a manned spacecraft lounched in May. of 1973 and occupied by three different 
crews, one in Moy and June, one in August ond September, ond one from November Into Februory of 
1974, The spocecroft contained a set of earth resources experiments, including a microwave radiometer” 
scotterometcr (Experiment S”193). Chorocteristics of the RADSCAT instrument hove been described in 
various NASA publications ond in some journals, so only the briefest summary v/Ill be included. 

The Skylcb RADSCAT instrument eperoted ot o frequency of 13.9 GHz (v/ove length 2. 16 cm). 
It used o porabolic ontenno v.'ith opproximotely a two degree beem ot the ho!f~power point. This beam” 
width v/QS effectively 1.54 degrees for the scatterometer v/here the fwo“woy hoif-pov/er point is used. 
The ontenno could be meclicnically scanned in feur different modes: 

1, ln~Trock Non~ContIguous (Overlapping measurements ot angles of 0, 15, 29, 40 
end 48 degrees bctv.’cen the enrenno pointing direction end the verficol of- the 
Spacecraft, witii 100 kilorivetcrs between centers of each set of meosurements'i 

2 , Cross“Trock Non“Contiguous {r.\eosurerr.cnts ot the some angles of incidence, but 
perpendiculor to the track so they ore spaced opproximotely 100 kilometers 
rather than overlapping) 

3, ln"TfQck Contiguous (Points at the some angles os for 1 and 2 for scotterometcr 
and Intermediate ancles for rodiometcr, with the points spaced cpproxln^otcly 25 
kilometers) 

4 , Cross”TfQck Contiguous (12 poll. is over a 22 degree ancufor range about the 
ceritcr point; center point may be veriicol or tilted ahead or to tlte side oy 15, 

30 or 40 degrees) 


of Tl-.c scr^'te.'o.i.etc; i.eJ c 

cent 0.25 ci5). In tho n-n 

ccl pclcrircti-:'-, end tlio scerrer- 

.t. .• — . t L . 

• M ^ • I •' i-r ^ 


‘reciitcn (Irrl v.-hich 

p f V. C ‘ J i C V*H;ci» VC'icd •*r, «VG* i* w VJ C ! 1 wCi-VGCTi w / DC I 

-rcniir-.iQ.-'s n'^C'di'S, rodiometcr received hotii horimniol ond v'”!” 
c::;of(:r frenimitted ^'•orijton'c! , reccivirig bcfl> hori.’crWal and ve'^’ccl. 
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!r=;irn pouMe - roc™;”"" “V^trcfr^nt^or'rrraMjr'^ •- 

eo^t both vertical end horizontal polorizotionj were wed. 

In tKI, peper, orcHnlnory lhar good oblcf Jtjlloni 

U inco-p':-:- 'or these rr.onths, so the results could nC h. nresented. 

Du, log the winter nissicn, on entenno probic- e.ls^d 

should be »nteresni-.g. 

HURRICANE AVA 

We were fortunnte tho, eorly In June ,^yl=;=jSJ-nd trcck passed neor a Pacific Ocean 
horricone off the coast of Mexico. This happened on 7 June, 1973. 

Coverage for Hurricane Ava was na. In '|;= 

In „ mode for which its verticol axis vtcs caveraga for most 

thot the orientation would oe sans, actor/ ^ speciol arrongements were rriade to operate 

of the expected iccot.on or 1 shows the area covered, with a prel.m.nory 

the radio-etcr-scottcro.-neter curing , ^_„eiop-cl ot New Yorx University^ and upon pressure 

wind field estln^ote based upon o hurricane. The spacecraft 

meosurements at the eye or tne nurt.cone and ^long o track indicoted by the letter E 

epprooched from the northwest and incident-anole track (obout 50 degrees), letter B indicotes 

in Figure 1. letter A indicates the maximum tooToMo the east to permit 

the 42 degree incident-angle track, etc. | J hurricane. However, winds were observed up to. 

coverage into ^ Secouse of the solar inertial orientation of the 

the doto points for scon 12 ore pfo'oabl/ invalid. 

tied ond horizontal 
...ion occurred at a 
Jno coefficient, indi”' 

jre, as wen. as me eievuicw ,ww-. tng cobu «. , 

point wnere fne cikvuibw i_,. r — ^tqct v/ith tho surface aeccyse ot 

";etl'l't;tosrcVth°e :rcHe™m:Je° si'^oT vies bafkscett^W 
Center.^ 

f„ute 3 Illustrates the mcgnllude ot 

the increase In antenna terijperature for ° jj cloud. This was used to determine an 

wind speed end consequently muH be due « .cotteroLter os shown ot the bottom. The ospec* 



an changes rrom cownvf im,..* 

The osclllotlon, with o minimum o, cell 2 ond = - 
ot cell 7, is prcbobly o better Joj/not take Into occount wind vorlotions ono ram 

rnd::hrcVa“,l”nlr nyToTnd = hurricane. Presumably this oscillation Is 

in fact caused by passoge of the spacecraft by a ram band. 

The horizontolly polarized entenno ^ 

.action .as mode for epporent ZlTd deviation from the theoretical 

was quite large wnerc tr.c^rcin end c-ovy | ctfribjted to o rain bond in the scattcrometer 

s;;;;-p:n:Hn; d .het^r ;» represent more of o wind direction thert vdnd 

speed effect cn the scclicromcter cannot be determined ot this hme. 


data from the CARIBBEAN AND GULF OF MEXICO 


and 


rt t C 1071 tl.es^coccit tlcvroctoss the Gulf of Mexico, the Yuco, on Pcnlnsulo 

OnJuneu, IV/J, it'e s-occe -r - .u-' vert iCc! !y poicrizea SCO ttering 

the ccost of Honduros ond on imo f^^VoV'^enlon/’ lire\ca^ coefficient hos been 

coefficient at 30 cemperea wi.n w.nJ ^ , j' - , detweon the scottoron'.o.er dota 

■ :r.Sa'o;c d:r;r:h:;;r^.;^. v^iji which d-e ^0.010^0. of ^n^speed 

^^Idbcmode. For instance, me coicuioted winuspeco response snu-w> ... 

Honduras, but wc know timt the coost does hove on ettect. 
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JO. In oil ccies, ...c respomei ore opproximoTely Clone would e ect. 

F;gu,e. 8 ond 9 ,how .^milcr co,r,p=rls.m to, d,. ,.r.lc=lly end horizontally polarl^.d 50 deSra. 

respomej. 

a^^^ lo. J^oogn . ,.,0, ,h. copniary »o.„ 

ore not propti!/ developed. 

Figure 11 tho .,0 ti.ilor retoonte =. 50 degrees. ^He ^e oj . He response 
30 degrees ond, vrilh the exception of the very low w,no speeos, the scatter of P 

theoreticcl prediction ij less. 

Figure \2 shows o simllor cornporlson for horlionto! pdorizotlon at 50 degrees. 

We ore indebted to Professor A. 

Ironies in Moscow for his suggestion to ® incidence ongle. The result is shown 

speeds bosed on 30-cecree mcicence oncie ®. . ' , jujaecr that much of the scatter in the 

■ ri 2 t::Z-;Se-?;K^::^d^eed .eosure.ents were used rother 

thon wind speeds based upon Q hindcosting mocel. 

Figure 14 presents the doto in o different *= 9 , c-^ring the^wnnd 
l??ri=i:r:gth:cf7ot.T::‘'tht;™;h ‘^e some spot on the coeon at two 

different incident angles. 

OVER-iAND EXMAPLE 

!.ver‘l=nd vrl^^aut Inal^si! Analysis of L'se data will be the subieat of separate papers. 

CONCLUSION 

The prelimina^ Sbylab data from June ="”3 indicate go^^co.^ 
radiometric signals received :rom t^he ^ ^ rather thon by deviations in the 

points is caused by J for csoect angle were made using a 

response of the scatterometer to the local * j 25-k;not wind speed; presumably, improvements 

rrc-.s.^!*" ;; K3".'sb”»Sii— r jj ... .-.J.n.. 'w *-» 

further reduce the scotter m tne data. 

TL- 1 - • .V, rsonrtrr nf the Skvlob RADSCAT dota is most encouroging, but o greet deal of 

oddltlpnJdotn'rrolircrldV-ible^ vuriotions ln response in different latitudes must ewurt reduct.cn 
and onolysis of these ..other doto. 
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Figure 7 
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Figure 8 
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Figure 9 
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Figure 12 
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Figure 13 
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Figure 14 
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